Introduction
The research on Kekule structures in conjugated hydrocarbons has been intensivated during the last years. Only in 1985 and 1986 more than 50 papers have appeared dealing with the enumeration of Kekule structures and closely related topics. The references [1] [2] [3] [4] [5] [6] [7] provide only a representative sample. A great number of chemical applications of Kekule structures is known and have been reviewed several times [8 - The present work is a continuation of the analysis of the number of Kekule structures for multiple zigzag chains [10. 12] . This class of benzenoid hydrocarbons was recognized as an important class from the beginning of the systematic enumeration of Kekule structures for classes of benzenoids [13, 14] . The multiple zigzag chains were included in several later works [2 , [15] [16] [17] before our previous systematic studies [ 1 2 ].
Let the multiple zigzag chain be designated [12] In the previous studies [1 2 ] we derived by very laborious calculations the recurrence relations for Z n{m) with fixed values of n up to n = 5. In the present work we report an alternative form of the recurrence relations for Z"(m). A new expression of Z"(m) for arbitrary n is offered. In this analysis the very useful method of fragmentation due to Randic [18] was employed.
In the subsequent part of this work the newly developed enumeration techniques [1 1 ] based on the John-Sachs theorem [19] were applied to multiple zigzag chains in general and double zigzag chains in particular.
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Two Schem es o f Fragm entation
A new scheme of fragmentation for multiple zigzag chains is indicated in Figure 3 . It is a frag mentation procedure supposed to be applied / times 
N ew R ecurrence R elation
Elimination of Z<,"_/)(w -1) from (1) and (2) sives
On substituting / by / + 1 in (3) it is obtained
Here the last summation is eliminated by means of (3). and the result reduces to 
It is a straightforward matter to set up the general form of these equations once the recipe is given by (5). It reads .
r -, Table 2 the numerical forms of the inherent coeffi cients are worked out up to n = 8 .
Here a recurrence relation was developed for the K numbers of A (n, m) when n is fixed (but other wise arbitrary). The similar recurrence relations for n up to 5 of the previous work [12] are not identical with those of the present work. In the present case the m values constantly step by two units. This means that odd and even values of this parameter never mix with each other.
Note that recurrence relations of the same form (i.e. with identical coefficients) are valid for any of the quantities with an arbitrary (fixed) /value. This is a consequence of linear dependences between K numbers of these classes. In the next section the particular case of A (n, m) with the fixed value of n equal to 2 is considered. It is the double zigzag chain.
Z2 (2P)
Z2
D ouble Z igzag Chain: N onlinearly Coupled Recurrence R elations
The usefulness of considering linearly coupled recurrence relations in enumerations of K numbers has been pointed out previously [2 0 ] and employed several times since [6 , 10, 12, 21-23] ; see also the preceding section. In the present section we employ a new method of K enumeration [11] , which is based on the John-Sachs theorem [19] and leads to nonlinearly coupled recurrence relations. (14) 
tc(P) =3t'm{p )-6 tm {p -\) + t'm(p -2 ),

t'c(P) = 5t'm(p) -11 t'm( p -
The two remaining classes were coupled to this system with the result:
'c(p) = 9tm(p)-22tm(p-\) + 4tm(p-2).
All the six classes obey recurrence relations of the same form, for which it was found:
t(p) = 5 t{ p -1) -6 t(p -2) + t{ p -3). (19)
We will see that the K numbers of A (2, m), Z 2(m). may also be expressed in terms of t' m(p). but the relations are nonlinear. 
W\\= W22 = t'm(p), Wn = t'c'( p -\) , W2] = tc(p). (20)
With the abbreviated notation 
*p=tm(P)
WII = rm(P + O' 1^)2= W2\ = t'c (p), W22 = tm{p).
= -5zj + 26 ZpZp-i -30
, -5zpzp-2
G eneral Remarks
We wish to point out that still no explicit formula is known for Z" (/?/). Moreover, no explicit formula for Z n(m) is known for any given (fixed) value of n, except for n = 1 (the single zigzag chain). This 
cf. (19) . Unfortunately neither the cubic equation associated with this recurrence relation is amenable for producing an explicit formula.
The K numbers Z 2(m) and t'm(p) are easily accessible by an algorithm [24, 25] . Figure 7 shows an example. In both cases the method of adding algorithm numerals in their general form has failed in the attempts to produce combinatorial formulas.
S. J. Cyvin et al. ■ Enumeration of Kekule Structures for Multiple Zigzag Chains
The other part of the enumeration problem for multiple zigzag chains, namely the development of 
In the general case (arbitrary m) we distinguish between even and odd m. 
general formulation of the p x p determinant for m = 2p in the first version. In order to produce the determinant for Zn(lp + 1), where m is odd, follow the rules: Transfer the determinant for Zn(2p) of the first version. Augment it with a 0th row and 0th column as shown in Figure 9 . The 0th column has only two nonvanishing elements. The result is a (p + 1) x (p + 1 ) determinant as specified in Figure 9 .
Finally we give the rules for constructing the z"(5) 
